mTOR inactivation by ROS-JNK-p53 pathway plays an essential role in psedolaric acid B induced autophagy-dependent senescence in murine fibrosarcoma L929 cells.
Pseudolaric acid B (PAB), the primary biologically active compound isolated from the root bark of P. kaempferi Gordon, has been reported to exhibit anti-tumor effect primarily via cell cycle arrest and apoptosis. Our previous study demonstrated that PAB triggered mitotic catastrophe in L929 cells. In addition, a small percentage of the cells undergoing mitotic catastrophe displayed an apoptotic phenotype. Therefore, we continued to investigate the fate of the other cells. The results indicated that PAB induced senescence through p19-p53-p21 and p16-Rb pathways in L929 cells. PAB also triggered autophagy via inhibiting Akt-mammalian target of rapamycin (mTOR) activity in L929 cells. In addition, autophagy was demonstrated to reinforce senescence through regulating the senescence pathways. Thus, we focused on the detailed molecular mechanisms whereby autophagy promoted senescence. Reactive oxygen species (ROS) plays an important in autophagy and senescence. We found that PAB triggered a ROS-JNK-p53 positive feedback loop and this feedback loop played a crucial role in autophagy via repressing the activation of mTOR. Furthermore, ROS-JNK-p53 positive feedback loop was demonstrated to regulate senescence. Tuberous sclerosis proteins1 and 2, also known as TSC1 and TSC2, form a protein-complex. TSC1/TSC2 heterodimer is a downstream target of growth factor-phosphoinositide 3-kinase-Akt signaling which negatively regulates mTOR activity. Activation of mTOR by insulin or inhibition of endogenous TSC2 levels by siRNA obviously delayed PAB-induced senescence. In conclusion, mTOR inactivation by ROS-JNK-p53 pathway played an important role in autophagy-dependent senescence in PAB-treated L929 cells.